The 1969 film Easy Rider depicts the adventure of 2 motorcyclists traveling across the southern and southwestern United States. The film captured the ideals of the biker culture that would reach its heyday in the 1970s and 1980s. But this period also witnessed a surge in motorcyclist fatalities and serious injuries in the United States, which came at enormous financial cost. 1 Motorcycle crashes draw heavily on public funds through the demands that motorcyclist injuries place on medical care and treatment and emergency response services as well as through loss of productivity. 2, 3 It is estimated that the financial burden of collisions in a single year totals around $12 billion in the United States, 3 much of which is borne by society through taxes and insurance premiums. After a lull in motorcyclist deaths and motorcycle registrations in the 1990s, annual fatality counts in the past decade have again begun to rise. 1, 4 Both in the United States and in Europe, motorcycle ownership has shifted toward higher powered motorcycles. The average engine size of motorcycles involved in fatal collisions has increased with the fatality counts, and the Insurance Institute for Highway Safety recently reported that fatality rates associated with some powerful motorcycles are many times those of less powerful bikes. 11 Young motorcyclists are shown to have the highest fatality rates of any age group, perhaps owing to their inexperience, skill level, and risky riding behavior. 12 We investigated whether policies aimed at safeguarding young inexperienced motorcyclists would be effective in light of recent shifts in ownership toward more powerful motorcycles.
METHODS
We analyzed motorcyclist and motor vehicle driver casualties as a result of road traffic incidents in Britain (i.e., England, Scotland, and Wales) between the years 2002 and 2009. We did not include passengers. Law enforcement officials collected the data on location, and the University of Essex Data Archive made the data available to us. The UK Department of Transport provided our measure of exposure, which included motorcyclists' and drivers' estimated number of trips made per year between 2002 and 2009. The exposure data were collected as part of the UK National Travel Survey, in which respondents recorded their trips made using a travel diary. These data do not include trips that were less than 1 kilometer.
We conducted generalized negative binomial regression with log-link modeling on fatal and nonfatal casualty counts, as McCullagh and Nelder advised for count data. 13 We included age range as a factor, categorized as aged 16 to 19, 20 to 29, 30 to 39, or 40 to 49 years. We omitted individuals aged 50 years and older from our analysis because our main concern was the younger and middle aged ranges. In line with the UK Department of Transport and the UK Driver and Vehicle License Agency, we categorized engine size as either 125 cubic centimeters (cc) or less or greater than 125 cc.
14 Motorcyclists in the UK are restricted to motorcycles of 125 cc or less until aged 21 years unless the motorcyclist successfully completes a compulsory advanced training course that can
Objectives. We assessed whether policies designed to safeguard young motorcyclists would be effective given shifts in ownership toward high-powered motorcycles.
Methods. We investigated population-wide motor vehicle driver and motorcyclist casualties (excluding passengers) recorded in Britain between 2002 and 2009. To adjust for exposure and measure individual risk, we used the estimated number of trips of motorcyclists and drivers, which had been collected as part of a national travel survey.
Results. Motorcyclists were 76 times more likely to be killed than were drivers for every trip. Older motorcyclist age-strongly linked to experience, skill set, and riding behavior-did not abate the risks of high-powered motorcycles. Older motorcyclists made more trips on high-powered motorcycles.
Conclusions 
RESULTS
Motorcyclists were 76.32 (95% confidence interval [CI] = 69.27, 84.10) times more likely to be killed and 27.66 (95% CI = 23.73, 32.24) times more likely to be nonfatally injured for every trip made than were motor vehicle drivers. Figure 1a shows that for drivers, risk of fatal and nonfatal injuries decreased at a similar rate with age. The youngest drivers (16---19 years) were 1.63 (95% CI = 1.42, 1.87), 5.30 (95% CI = 4.61, 6.08), and 7.82 (95% CI = 6.81, 8.98) times more likely to be killed, and 1.22 (95% CI = 1.11, 1.33), 2.84 (95% CI = 2.59, 3.11), and 3.97 (95% CI = 3.62, 4.35) times more likely to be nonfatally injured than were drivers aged 20 to 29, 30 to 39, and 40 to 49 years, respectively.
Risk of nonfatal injury for motorcyclists decreased at a higher rate with age than did risk of fatal injury (Figure 1b These results indicate that the risk of fatal injury changes differently with age for drivers and motorcyclists compared with that of nonfatal injuries. This is further shown in Figure 2 : the number of fatalities for every casualty actually increases with age for motorcyclists but decreases with age for drivers. Figure 3a plots the motorcyclist fatality rates separately for low-powered (£ 125 cc) and high-powered (> 125 cc) motorcycles. Fatality rates were 2.15 times (95% CI = 1.30, 3.55) higher for high-powered motorcycles than for low-powered motorcycles, and this did not depend on motorcyclist age (Figure 3a) . Moreover, fatality counts in the population ( Figure  3b ) increased with age, as did number of trips made on high-powered motorcycles (Figure 4) . For high-powered motorcycles, fatality counts were 6.96 (95% CI = 2.57, 18.86), 8.22 (95% CI = 3.03, 22.29), and 6.23 (95% CI = 2.30, 16.86) times higher for motorcyclists aged 20 to 29, 30 to 39, and 40 to 49 years old, respectively, than for the youngest age range (16---19 years old), and similarly the number of trips made on high-powered motorcycles was 
DISCUSSION
Risk of fatal and nonfatal injury decreased with age for motorcyclists as it did for vehicle drivers. But motorcyclist age did not abate the risks of high-powered motorcycles. We discovered that motorcyclists were more than 2 times more likely to die on a high-powered motorcycle than on a low-powered motorcycle, regardless of their age.
In the same population in which risk of fatal injury decreased with age (Figure 3a) , fatality counts increased (Figure 3b ). Figure 4 reveals that this was because individuals in the middle and older age ranges made more trips each year on high-powered motorcycles. As a result, the number of motorcycle fatalities as a proportion of all casualties actually increased with age (Figure 2 ). This discovery indicates strongly that policymakers should aim to reduce the use of high-powered motorcycles. Unlike most European countries, few states in the United States restrict engine size. When enforced, engine size restrictions should be targeted at young, inexperienced motorcyclists, who were seen to have the highest fatality rates of any age group. Individuals may not be aware of the added risk of more powerful motorcycles when purchasing a motorcycle. Health warnings may be effective in enhancing public awareness of the risks of high-powered motorcycles.
Policies that emphasize education and training may be less effective than currently believed. Motorcyclist age is strongly linked to experience, skill level, and riding behavior. 12 Nonetheless, we discovered that age was unrelated to risk of higher powered motorcycles. In the United Kingdom, motorcyclists are restricted to motorcycles of 125 cc or less until aged 21 years, unless the motorcyclist successfully completes a compulsory advanced training course that can be attended when aged 17 years or older.
14 Such education and training interventions aimed at improving skills and riding behavior may be effective in reducing overall motorcycle risk (fatal and nonfatal injury rates lessened with age) but are not expected to reduce the risk of high-powered motorcycles.
We did not investigate the riding style and habits of motorcyclists or their risk taking behaviors, such as disobeying road regulations (e.g., speeding) and alcohol and drug use, for which there may be systematic differences between motorcyclists who choose to ride less or more powerful motorcycles. Moreover, our measure of exposure-number of trips made per year-did not control for type of travel (e.g., inner-city commuting, leisure) or distance traveled on each journey. It is likely that these variables are also involved in the increased fatality rates associated with higher powered motorcycles. Public health initiatives that enhance awareness of safety equipment (e.g., protective clothing and helmet safety features) may also be effective in moderating the risks of high-powered motorcycles. j
